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LIST OF ACRONYMS

AOC Administrative Order on Consent

ARAR Applicable, Relevant and Appropriate Requirement
AWQC Ambient Water Quality Criteria

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations

CIC Community Involvement Coordinator

COCs Chemicals of Concern

DCA Dichloroethane

DCE Dichloroethylene or Dichloroethene

DCFM Dichlorofluoromethane

DEE Diethyl ether

EPA United States Environmental Protection Agency
ESD Explanation of Significant Differences

EW Extraction Well

FCOR Final Closeout Report

FR Federal Register

FS Feasibility Study

gpm Gallons per Minute

IC Institutional Control

MCL Maximum Contaminant Level

MDEQ Michigan Department of Environmental Quality
MDNR Michigan Department of Natural Resources

MGD Million Gallons per Day

MW Monitoring Well

NCP National Contingency Plan

NPL National Priorities List

O&M Operation and Maintenance

P&T Pump-and-Treat

PCE Perchloroethylene or Tetrachloroethylene

PCOR Preliminary Closeout Report

ppb Parts per billion or pg/L (water) and pg/kg (soil/sediment)
ppm Parts per million, or mg/L (water) or mg/kg (soil/sediment)
PRPs Potentially Responsible Parties

QAPP Quality Assurance Project Plan

RA Remedial Action

RAO Remedial Action Objective

RD Remedial Design

RI Remedial Investigation




ROD Record of Decision

RP Responding Party

RPM Remedial Project Manager (EPA)

SARA Superfund Amendments and Reauthorization Act of 1986
SDWA Safe Drinking Water Act

TBC To Be Considered

TCA 1,1,1-Trichloroethane

TCE Trichloroethylene

TCFM Trichlorofluoromethane

UU/UE Unlimited Use/Unlimited Exposure

VI Vapor Intrusion

VIGSL Vapor Intrusion Groundwater Screening Levels
VOC Volatile Organic Chemical

WHPP -| Well Head Protection Plan

WHPA Well Head Protection Area




EXECUTIVE SUMMARY

The U.S. Environmental Protection Agency (EPA), in consultation with the Michigan
Department of Environmental Quality (MDEQ), has completed the fourth Five-Year Review
(FYR) at the U.S. Aviex Superfund Site (“Site”) in Niles and Howard Township, Cass County,
Michigan. The purpose of a FYR is to review information to determine if a remedy is and will
continue to be protective of human health and the environment. The triggering action for this
statutory FYR at the Site was the completion of the third FYR report on November 24, 2009.

The U.S. Aviex Company produced non-lubricating automotive solvents. During the 1960s and/
or 1970s, it released chlorinated hydrocarbons to the soil and groundwater, which created a
groundwater contaminant plume that affected nearby residential wells. In July 1972, an
underground pipeline containing diethyl ether (DEE) ruptured, further contaminating the
groundwater and nearby residential wells. In November 1978, a fire destroyed the facility and
caused the release of organic compounds into on-site soil and groundwater.

EPA placed the Site on the National Priorities List (NPL) in September 1983. At that time, U.S.
Aviex began pumping and treating groundwater from two extraction wells in an effort to contain
the groundwater contaminant plume. EPA issued a Record of Decision (ROD) in 1988. The
ROD called for soil flushing, pumping and treating groundwater, and implementing institutional
controls (ICs) to restrict groundwater use. In 1993, EPA issued an Explanation of Significant
Differences (ESD) to remove the soil-flushing component of the 1988 ROD after determining
that the Site soil did not pose a significant threat of further contaminating the groundwater.

In 2004, EPA issued a ROD Amendment that called for discontinuing the groundwater pump and
treat component and for installing an on-site ozone sparge system instead. The 2004 ROD
Amendment also called for conducting a monitored natural attenuation (MNA) effort on the off-
site groundwater contaminant plume and updated the Site groundwater cleanup goals. MDEQ
began conducting operation and maintenance tasks and the MNA effort upon completion of
remedy construction. In March 2012, MDEQ recorded certain activity and use restrictions on the
land parcels comprising the Site and then released the property for redevelopment.

Upon review, EPA found the remedy to be currently protective of human health and the
environment in the short-term. All residents who were potentially at risk have been connected to
the municipal water supply and no exposure to groundwater contamination is occurring.
Effective and enforceable ICs that prohibit certain uses and activities at the Site (e.g.,
groundwater use), have been implemented on the land parcels comprising the Site property.
There are, however, some long-term concerns that need to be addressed at off-site areas in order
for the remedy to be protective irthe long-term. First, the proper recording of activity and use
restrictions on two off-site land parcels to prohibit the potable use of groundwater needs to be
verified. Second, as groundwater studies conducted since the last FYR indicate that the MNA
remedy may not be effectively stabilizing the off-site, down-gradient plume, expanded
groundwater monitoring and evaluation are needed to determine the appropriate follow-up
measures to stabilize the plume and/or intercept it. And third, long-term stewardship procedures
need to be developed and incorporated into an institutional controls implementation and
assurance plan (ICIAP) or other equivalent document.




Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: U.S. Aviex

EPA ID: MID980794556

Region: 5 State: MI City/County: Niles/Cass

NPL Status: Final

Multiple OUs? No Has the site achieved construction completion? Yes

Lead agency: U.S. EPA

Author name (Federal or State Project Manager): Sheila A. Sullivan, RPM

Author affiliation: U.S. EPA Region 5

Review period: 11/27/2013 - 11/24/2014

Date of site inspection: 11/13/2014

Type of review: Statutory

Review number: 4

Triggering action date: 11/24/2009

Due date: 11/24/2014

Issues and Recommendations Identiﬁéd in the Five-Year Review:

OU(s): OU1 and | Issue Category: Remedy Performance

i Issue: There are limited lines of evidence that MNA is effective at the Site.
Contaminant attenuation is inadequate and the DEE plume is not stable.
Recommendation: MDEQ should develop a contingency plan for
mitigating the ineffectiveness of MNA at the Site. The plan should list the
factors that are triggering the plan; outline a decision matrix to be used to
respond to the triggering circumstances; identify the technology(s) that will
be utilized; and include a schedule for undertaking contingency measures.

Affect Current | Affect Future Party Oversight Milestone Date

Protectiveness | Protectiveness Responsible Party

No Yes State EPA 9/30/2015




Five-Year Review Summary Form (cont.)

OU(s): OU1 and

Issue Category: Remedy Performance

OU(s): OU1 and
Site wide.

e Issue: Additional groundwater monitoring wells are needed between the
western plume boundary and the Niles municipal well field.
Recommendation: MDEQ should install additional monitoring wells
between the western plume boundary and the Niles municipal well field to
evaluate the implications of DEE impacts on the municipal well field.

Affect Current | Affect Future Party Oversight Milestone Date

Protectiveness | Protectiveness Responsible Party
No Yes State EPA 9/30/2015

Issue Category: Remedy Performance

Issue: Residences in the Site area that use irrigation wells or those with
wells at the leading edge of the groundwater contaminant plume have not
previously been investigated or sampled.

Recommendation: MDEQ should contact the residents whose wells have
not previously been investigated or sampled so that they may be sampled.
They should also be added to the Berrien County drinking water well
sampling program. Similarly, information distribution and coordination of
private well sampling for the properties within the plume that historically
refused connection to the municipal water supply should be continued.

Affect Current
Protectiveness

Affect Future Milestone Date |

Protectiveness

Party
Responsible

Oversight
Party

No
OU(s): OU1 and

—

Yes State EPA 9/30/2015

Issue Category: Institutional Controls

e Issue: Procedures should be developed and implemented to ensure that
required ICs are effective and properly maintained, monitored, and
enforced.

Recommendation: Develop an ICIAP or develop and incorporate
equivalent long-term stewardship procedures and protections into the Site
Operations and Maintenance Plan(s).
Affect Current | Affect Future Party Oversight Milestone Date
Protectiveness | Protectiveness Responsible Party
No Xes State EPA 9/30/2015




Five-Year Review Summary Form (cont.)

OU(s): OUI and | Issue Category: Institutional Controls

Site wide. Issue: Lack of verification of the proper recording of Declarations of
Restrictive Covenant and Grant of Environmental Protection Easements
(DRCs) for two residences located on Carberry Road and Marshlyn Drive.
Recommendation: Proper recording of the two off-site DRCs with the
Cass County Register of Deeds needs to be ensured.

Affect Current | Affect Future Party Oversight Milestone Date

Protectiveness | Protectiveness Responsible Party

No Yes State EPA 6/30/2015

Protectiveness Statement

Operable Unit: Protectiveness Determination:
OU 1 and Site wide Short-term Protective

Protectiveness Statement:

This FYR found the remedy to be currently protective of human health and the environment in
the short-term. All residents who were potentially at risk have been connected to the
municipal water supply and no exposure to groundwater contamination is occurring. Effective
and enforceable ICs that prohibit certain uses and activities at the Site (e.g., groundwater use),
have been implemented on the land parcels comprising the Site property. There are, however,
some long-term concerns that need to be addressed at off-site areas in order for the remedy to
be protective in the long-term. First, the proper recording of activity and use restrictions on
two off-site land parcels to prohibit the potable use of groundwater needs to be verified.
Second, as groundwater studies conducted since the last FYR indicate that the MNA remedy
may not be effectively stabilizing the off-site, down-gradient plume, expanded groundwater
monitoring and evaluation are needed to determine the appropriate follow-up measures to
stabilize the plume and/or intercept it. And third, long-term stewardship procedures need to be
developed and incorporated into an ICIAP or other equivalent document.

10




L

INTRODUCTION

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of
a remedy in order to determine if the remedy will continue to be protective of human health and
the environment. The methods, findings, and conclusions of reviews are documented in FYR
reports. In addition, FYR reports identify issues found during the review, if any, and document
recommendations to address them.

EPA conducts FYRs pursuant to Section 121 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 U.S.C. § 9621, and the National Contingency
Plan (NCP). Section 121 of CERCLA states:

“If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.”

EPA interpreted this requirement further at 40 C.F.R § 300.430(f)(4)(ii), which states:

“If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such actions no less often than every
five years after the initiation of the selected remedial action.”

EPA, in consultation with the Michigan Department of Environmental Quality (MDEQ), has
conducted the fourth FYR on the remedy implemented at the U.S. Aviex Superfund Site in Niles,
Cass County, Michigan. EPA is the lead agency for developing and implementing the remedy for
the Site. MDEQ), as the support agency representing the State of Michigan, has reviewed all
supporting documentation and provided input to EPA during the FYR process.

The triggering action for this statutory review is the completion date of the previous FYR report
(November 24, 2009). The FYR is required because hazardous substances, pollutants, or
contaminants remain at the Site above levels that allow for unlimited use and unrestricted
exposure (UU/UE). This FYR is site-wide, as the Site consists of a single operable unit (OU).

EPA and MDEQ will place the completed FYR report in their respective records centers and at

the local site information repository at the Niles District Library, 620 East Main Street, Niles,
Michigan.
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PROGRESS SINCE THE LAST REVIEW

EPA issued the third FYR report for the Site in November 2009 and determined that the remedy
was protective of human health and the environment in the short term. Table 1 lists the
protectiveness determinations/statements and Table 2 provides the status of the issues or
recommendations.

Table 1: Protectiveness Determinations/Statements from the 2009 FYR

ou #

Protectiveness
Determination

Protectiveness Statement

(Site-
wide)

Short-term
Protective

The remedy at the U.S. Aviex Site currently protects human health and the
environment in the short term. The implementation of ICs will ensure that the remedy
remains protective in the long term. There is no current human exposure to
contaminated groundwater or soil. The operation of the ozone/air sparge system and
the excavation of vadose zone soils in the north area of the Site have removed
contaminant source materials. In addition, residences with private wells situated
within the plume and/or downgradient of the plume have been connected to the Niles
municipal water supply, and their wells have been properly abandoned. The Niles
municipal supply is not, nor is it expected to be affected by the Site-related
groundwater contamination. Long-term protectiveness requires compliance with
effective ICs. Evaluation of the necessity and types of ICs required is underway. To
assure proper maintenance, monitoring, and enforcement of effective ICs, long-term
stewardship procedures will be reviewed and a plan developed. A review of the need
for an ESD for ICs will also be conducted. These steps are necessary to ensure that
the remedy continues to function as intended and to ensure long-term protectiveness.

Table 2: Status of Recommendations from the 2009 FYR

ou#

Issue

Recommendations/
Follow-up Actions

Party
Responsible

Oversight
Party

Original
Milestone
Date

Current
Status

Completion
Date (if
applicable)

(Site-
wide)

ICs have not been
fully evaluated. A
review of ICs is

needed to ensure that

the remedy is
functioning as

intended with regard

to the ICs, and to
ensure effective
procedures,
including measures

to maintain, monitor,

and enforce ICs, are
implemented to
assure long-term

protectiveness at the

Site.

IC evaluation
activities are
underway. An IC
Plan will be
developed to
incorporate the
results of the
evaluation
activities and plan
for additional IC
activities as
needed, including
planning for long-
term stewardship
and a review of
the need for an
ESD for ICs.

EPA/State

EPA

12/31/2010

Completed

3/5/2012
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Recommendation 1

The 1988 ROD suggested that groundwater consumption advisories be used to achieve short-
term protectiveness. This was accomplished by informing all property owners affected by the
groundwater contamination of the associated risk from continued use of the groundwater. Many
homeowners hooked up to the Niles municipal water supply at that time. With regard to long-
term protectiveness, the ROD required that groundwater use be restricted through ICs because
the timeline for achieving groundwater cleanup goals was estimated to be at least 20 years.

The 2009 FYR stated that ICs in the form of proprietary controls, particularly restrictive
covenants for the Site property, should be evaluated. Additionally, since the groundwater plume
had migrated beyond the Site boundaries, ICs in the form of governmental controls should also
be evaluated. If it was determined that ICs are required to ensure long-term protectiveness of the
remedy, then EPA and MDEQ would consider whether a remedy revision or clarification is
necessary to document the need for ICs. The remedy for the Site may not allow for UU/UE and
therefore, ICs would be necessary for long-term protectiveness.

Prior to September 2012, the State of Michigan owned the U.S. Aviex property, which consists
of two parcels, and MDEQ maintained the property. In December 2003, as the grantor at the
time, MDEQ had placed a Grant of Easement on each parcel to allow for its continued access
and remediation of the Site (see Attachment 1). Subsequent ICs placed on the property, namely
the Declarations of Restrictive Covenant and Grant of Environmental Protection Easement
(DRC) filed on October 11, 201 1! and recorded on March 5, 2012, grant MDEQ and its
representatives access to the Site parcels in order to carry out response activities (see Attachment
2 for both DRCs). MDEQ placed activity and use restrictions on each of the two parcels of the
property prior to releasing the property for redevelopment via the DRC. (See figure 1, which
depicts the Site location and figures 2, 2A and 3, which illustrate the location of the parcels and
the easements on the Site property).

The restrictive covenants cited in the DRC provide for the property to be used in accordance with
the ordinances and zoning laws set forth by Howard Township. In September 2012, the State of
Michigan transferred the property to AVX Properties, LLC in the form of a quitclaim deed for
both parcels (see Attachment 3). Prior to the property transfer, it was zoned as Low-Density
Residential. Subsequently, AVX Properties, LLC had the property rezoned to Light Industrial.
The Howard Township Zoning Ordinance identifies the permissible uses of properties located
within the Light Industrial district (see Attachment 4). Property-specific land use restrictions that
are not otherwise identified by local land use limitations and zoning requirements are stated in
pages 4-5 of each parcel’s DRC in Attachment 3. The owner uses the property commercially to
store boats and RVs.

In addition, DRCs and signage were drafted for two residential land parcels on Carberry Road
and Marshlyn Drive. Among other things, the DRCs allow wells on the parcels to be used for
irrigation after being connected to municipal water. The DRCs restrict the use of groundwater

! parcel 1: Recorded on March 5,2012, Liber No. 1038, Page 291, Cass County Register of Deeds (Tax ID No. 14-
020-029-074-00). Parcel 2: Recorded on March 5, 2012, Liber No. 1038, Page 276, Cass County Register of Deeds
(Tax ID No. 14-020-029-063-00).
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from these wells to agricultural and irrigation purposes. Conditions for keeping the irrigation
wells required that the respective property owners record the DRCs with the Cass County

Register of Deeds.

Remedy Implementation Activities

Institutional Controls

Since the 2009 FYR, MDEQ has conducted several remedial activities, some of which were
discussed above. The main activity since the 2009 FYR concerned the determination to enact
effective and enforceable ICs. The parties accomplished this by recording the DRC on March 5,
2012. Table 3 summarizes the details of the implemented ICs.

Table 3: Summary of Planned and/or Implemented ICs

Media, engineered controls, ICs ICs Called IC Title of IC Instrument
and areas that do not Needed | for in the Objective Implemented and Date
support UU/UE based on Decision
current conditions Document
U.S. Aviex Property Yes Yes Restrict on-site groundwater City of Niles Zoning Ordinance,
On-site Groundwater: use by prohibiting the Article 3, Section 327, Wellhead
installation of any wells for Protection Area, June 2000
The Site land parcels do not consumption of groundwater (Attachment 5). Declarations of
support UU/UE based on the on the Site. Restrictive Covenant and Grant
current concentrations of Environmental Protection
detected in groundwater Easement, March 5, 2012
(See Figures 2 and 2A). (Attachment 2).
U.S. Aviex Property Yes Yes Prohibit groundwater use until | City of Niles Zoning Ordinance,
Off-site Groundwater: cleanup goals are achieved; Article 3, Section 327, Wellhead
prevent the drilling or alteration | Protection Area, June
The off-site areas do not of new water supply wells in 2000 (Attachment 5).
support UU/UE based on the the off-site impacted areas; and
current concentrations prevent interference with DRC:s for two residences on
detected in the groundwater monitoring wells in the area Carberry Road and Marshlyn
(See Figures 2 and 2A). and other components of the Drive. (planned)
remedial action where there is
groundwater contamination.
U.S. Aviex Property Yes No Prohibit residential use of the Declarations of Restrictive
On-site Soils: Site; prohibit excavation or Covenant and Grant of
other activities involving Environmental Protection
Area of soil treated to disturbance of soils between Easement, March 5, 2012
industrial cleanup standards 750 feet above mean Sea level | (Attachment 2).
(See Figures 2and 2A). (MSL) and 740 feet above
MSL on the property unless
conducted according to
applicable state and federal
environmental and health and
safety laws and regulations.
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U.S. Aviex Property Yes Yes Prevent interference with Declarations of Restrictive

Remedy Components remedy components and related | Covenant and Grant of
activities including operation Environmental Protection

(See Figures 2 and 2A.) and maintenance (O&M), Easement, March 5, 2012

monitoring natural attenuation, | (Attachment 2).
or other measures to ensure the
effectiveness and integrity of
the remedy in the ROD, ROD
Amendment, and other decision
documents.

Following the implementation of the DRC, EPA issued a Site-wide Ready for Anticipated Use
(SWRAU) determination on January 29, 2013. The criteria for a SWRAU determination are: 1)
all cleanup goals in the ROD or other decision documents have been achieved for any media that
may affect current and reasonably anticipated future land uses, so that no unacceptable risks
remain; and 2) all institutional or other controls required in the ROD, or identified as part of the
response action to help ensure long-term protection, have been put in place.

Two properties located on Carberry Road and Marshlyn Drive, respectively, use private wells
only for irrigation purposes. Under the terms of an agreement with MDEQ, the residences were
connected to the Niles municipal water supply at no cost, but the property owners were required
to implement restrictions on groundwater use. As of the time of this FYR, MDEQ has not
verified whether these DRCs are in place, and/or whether annual certification requirements have
been developed and, if necessary, enforced.

To date, the ICs have been effective. No notable enforcement-related issues or IC breaches have
occurred. The DRC is enhancing the protectiveness of the remedy, which is expected to continue
over the long term. Fact sheets are provided to the area residents, and local government officials
are expected to keep the community apprised of the progress of the remedial action and assist in
notifying the community of Site conditions. Fencing and warning signs are in place and all
access points are locked when personnel are not on-site.

It should be noted that since June of 2000, the City of Niles has employed a Wellhead Protection
Plan (WHPP) to prevent existing and potential sources of contamination from reaching the
public water supply or well field. The city elected to develop a Wellhead Protection Area
(WHPA) "overlay zoning district." The use of a zoning "overlay" district in the city's zoning
ordinance was to protect water quality, to keep pollutants from entering surface and
groundwater, to reduce the danger of contamination, and to protect potable water supplies (see
Attachment 5).

Long Term Stewardship

Since compliance with ICs is necessary to assure the protectiveness of the remedy, planning for
long-term stewardship is required to ensure that the ICs are maintained, monitored and enforced
so that the remedy continues to function as intended. Long-term stewardship involves assuring
effective procedures are in place to properly maintain and monitor the Site. An ICIAP or an
equivalent document should be developed and implemented to ensure that existing ICs and long-
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term stewardship (LTS) procedures are in-place and effective. The purpose of the ICIAP is to
conduct additional IC evaluation activities to ensure that the implemented ICs are effective, and
to ensure that LTS procedures are developed and in-place so that ICs are properly maintained,
monitored, and enforced. Long-term protectiveness requires compliance with the ICs.

LTS plans and procedures will be reviewed by EPA to ensure that the LTS procedures are clear.
Long-term protectiveness requires continued compliance with the activity and use restrictions to
ensure that the remedy continues to function as intended. LTS will ensure that the ICs are
maintained, monitored and enforced. Plans such as an LTS plan or O&M plans should include
the mechanisms and procedures for inspecting and monitoring compliance with the ICs, as well
as communications procedures, including exploring the use of the one-call system. An annual
report should be submitted to EPA to demonstrate: 1) that the Site was inspected to ensure no
inconsistent uses have occurred; 2) that ICs remain in place and are effective; and 3) that any
necessary contingency actions have been executed. Results of IC reviews should be provided to
EPA annually and with a certification that the ICs remain in-place and are effective.

Remedial and Outreach Activities
MDEQ conducted the following remedial and outreach activities over the past five years:

» MDEQ coordinated with Berrien County and the City of Niles to update water well
records and revise the proposed residential sampling program completed by the county.
In support of this effort, the MDEQ drafted an updated fact sheet and prepared a
summary of property owners with private well(s). The summary identified any changes in
ownership or private well status downgradient of the Site.

= MDEQ is in the process of drafting a letter to the city to summarize the exceedances of
DEE aesthetic criterion (10 pg/L) in groundwater at sentinel wells WMW-10S and
WMW-10D, and to describe the potential for the DEE plume to migrate. The letter will
serve as notification to the city that the plume is not stable; however, the health-based
criterion (3,700 mg/L) has never been exceeded. DEE’s taste and odor thresholds are
very low; hence, aesthetic impacts are realized at much lower concentrations than those
that would present a health concern.?

= In April 2014, MDEQ conducted Vertical Aquifer Sampling (VAS) at the leading edge of
the contaminated groundwater plume where DEE concentrations have been measured
above aesthetic groundwater criteria. Four VAS borings (RLB-1, RLB-2, RLB-3 and
RLB-4) were advanced to 170 feet below ground surface (bgs) at the Jerry Tyler
Municipal Airport and groundwater samples were collected from between 75 to 170 feet
bgs. MDEQ prepared a technical memorandum documenting the VAS activities and the
results of the investigation. No VOCs were detected in the samples. Permanent
monitoring wells will be installed at these locations to serve as new sentry wells.
Figure 3 provides a Site and regional overview and Figure 4 depicts VAS locations.

2DEEisa mobile, very volatile, highly flammable liquid used as an inhalation anesthetic and as a solvent for
waxes, fats, oils, perfumes and alkaloids. It is mildly irritating to skin and mucous membranes.
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=  MDEQ contractor, WESTON Solutions of Michigan, Inc. (WESTON), prepared a vapor
intrusion (V1) analysis technical memorandum in November 2013 summarizing historical
investigations at the Site and evaluating the potential for VI in the adjacent residential
neighborhoods. The evaluation utilized historical borings and well information,
groundwater chemistry data, hydrostratigraphic information, and residential construction
designs (as available) to provide conclusions related to the potential for VI scenarios.
The analysis indicated that VI is not a widespread concern at the Site.

= To evaluate VI risks at the Site, in late October 2014, MDEQ collected soil gas samples
to characterize the extent of soil gas contamination at the property. The soil gas probes
were installed using direct push boring methods. After equilibrating for a minimum of 24
hours, samples were collected via a six-Liter SUMMA™ canister or Bottle-Vac™. The
samples are being analyzed by the State of Michigan’s Environmental Laboratory.
MDEQ anticipates that any risks associated with the VI exposure pathway at the Site
would be negligible.

= MDEQ is preparing a technical memorandum summarizing the field methods and
analytical results derived from the soil gas investigation at the Site. Soil gas analytical
results will be evaluated and on-site soil gas conditions will be characterized. The
analytical results will also be correlated to downgradient soil and groundwater conditions
for interpolation of potential downgradient VI risks. Information to date suggests it is
unlikely that VI is affecting downgradient residences. The report is expected to be
completed in late 2015.

System Operation/Operation and Maintenance Activities

MDEQ has not operated the ozone/sparge treatment system for the contaminant source area since
March 2007, therefore, there are no current O&M activities underway for active remediation
systems. MNA, the remedy component set forth in the ROD Amendment, is ongoing. MDEQ
and WESTON have been conducting groundwater monitoring at the Site on a regular basis in
accordance with its Groundwater Monitoring Plan. Groundwater monitoring was conducted on
an annual basis in June 2009, 2010 and 2011. In April 2012, MDEQ increased the monitoring
frequency from annual to semi-annual sampling in April and October in order to reflect seasonal
changes. MDEQ also added the following geochemical parameters to the sampling scheme in
order to evaluate contaminant biodegradation and MNA as a viable long-term remedy:

* VOCs

» Methane, Ethane, Ethene
« Alkalinity

¢ Chloride

* Sulfate

* Chemical Oxygen Demand (COD)
« Total Kjeldahl Nitrogen
» Manganese (Dissolved)
» Manganese (Total)

* Iron (Dissolved)

* Iron (Total)
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* Ammonia

* Nitrate + Nitrite

* Dissolved Organic Carbon (DOC)

* Total Organic Carbon (TOC)

* Biochemical Oxygen Demand (BOD), 5-Day
* Carbon Dioxide

* Sulfide (Total)

The revised sampling program is subject to change based on an annual review of groundwater
monitoring results. The overall objectives of the Groundwater Monitoring Plan are to:

» Assess the concentration and migration rate of the contaminants of concern (COCs) in the
groundwater;

» Evaluate the effect of remedial measures on source area constituents;

 Evaluate changes in groundwater quality and aquifer hydraulics; and

* Assess the potential migration of COCs into aquifers designated as Well-head Protection
Areas (WHPASs) by the City of Niles through continued monitoring of the sentinel wells
(WMW-9 through WMW-12D).

Locations for all of the on-site and off-site monitoring wells included in the groundwater
monitoring network are depicted on Figure 3. The monitoring wells included in the U.S. Aviex
monitoring well network, sampling method, sampling frequency are listed in Table 6. The wells
from which static water level measurements are collected are presented in Table 7 of Appendix
B.

Since the 2009 FYR, MDEQ has expended the following costs to conduct O&M and MNA
activities.

Table 4: Costs Expended to Conduct MNA

Year Contractor Lab State Total

2014 $72,883.32 $ 42,397.00 $49,510.40 $ 164,790.72
2013 $86,161.85 $ 39,345.50 $ 4,131.18 $ 129,638.53
2012 $34,401.28 $ 16,922.00 $12,910.06 $ 64,233.34
2011 $46,439.00 $ 6,925.00 $ 3,704.49 $ 57,068.49
2010 $29,227.00 $ 6,731.00 $ 5,661.00 $ 41,619.00

Analytical costs increased in 2012 and 2013 due to additional conformational sampling, and in
2014 due to efforts to define the downgradient plume, as well as to conduct the additional soil
gas sampling.

Miscellaneous

The current owner of the Site, AVX Properties, LLC, has improved the appearance of the Site.
During a November 6, 2012 inspection of the Site, EPA Remedial Project Manager (RPM)
Sheila Sullivan noted that the Site appeared to be in good condition and exhibited the following

18



changes or improvements:

e Trees and shrubs had been removed or trimmed along the fence line and around the
warehouse, which opened up and improved the overall appearance of the Site;

e The roof, gutters, and foundation of the warehouse had been repaired and or improved to
prevent the damage that was occurring from water leaking into the building; and

e The power pole located next to the mobile lab station was removed by the power
company.

III. FIVE-YEAR REVIEW PROCESS
Administrative Components

The FYR began on November 27, 2013, when the MDEQ sent EPA a notice letter to begin
planning and coordinating the FYR activities. EPA’s RPM led the FYR and MDEQ’s Project
Manager assisted with the review.

The FYR consisted of the following components:

e Community Involvement;

e Document Review;

e Data Review;

e Site Inspection; and

e Five-Year Review Report Development and Review.

Community Notification and Involvement

Activities to involve the community in the FYR process were initiated with a meeting in
September 2014 between the RPM and CIC for the Site. Notices were published in the local
newspaper, the Niles Daily Star, on November 17, 2014 and November 20, 2014 (see
Attachment 6). The public was invited to submit comments and concerns to EPA or the MDEQ.
The results of the review and the report will be made available at the agencies’ respective record
centers and the Site information repository for the Site located at the Niles District Library, 620
East Main Street, Niles, Michigan.

Document Review

EPA reviewed relevant Site documents, such as the 1988 ROD, administrative orders, and
groundwater cleanup criteria and risk-based levels to protect human health and the environment.
Post-ROD documents such as the 1993 ESD, the September 2004 ROD Amendment, the 2009
FYR, and applicable EPA and MDEQ guidance were also reviewed. The comprehensive list of
documents is included as Attachment 7.
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Data Review

MDEQ conducted seven full rounds of groundwater monitoring in June 2009, June 2010, June
2011, April and October 2012, and April and October 2013. MNA evaluations were also
conducted on the data sets collected in 2012 and 2013. MDEQ issued a VI screening assessment
in 2013 and collected soil gas samples in late October 2014. The soil gas analyses were not yet
available for this FYR. The groundwater results and VI screening assessment are discussed
below.

Groundwater

MDEQ and WESTON sampled more than 40 monitoring wells during each event. Prior to
sampling the wells, static water level measurements were collected from 59 monitoring wells in
April/October 2012 and in April/October 2013. No free product was detected in any of the
monitoring wells.

The groundwater data show that flow direction is primarily to the west-southwest as groundwater
leaves the Site and then it shifts to the west-northwest as it flows through the broader Study Area
(i.e., the combined Site property and downgradient areas), which is consistent with historical
results. Representative groundwater flow conditions near the Site are depicted on Figure 5 for
May 2013. The regional groundwater flow regime based on water level measurements is
depicted in Figure 6 for May 2013.

Along with the use of the current groundwater analytical data, VAS data from the April 2005 and
November 2005 investigations were used to determine contaminant contour lines. The following
is a discussion of groundwater contamination on the Site proper and the larger Study Area. The
VOC analytical results are compared both to health-based cleanup goals established in the 2004
ROD Amendment and Part 201 Aesthetic Drinking Water Criteria (see Table 8 of Appendix B).

Site Property

The distribution of contaminants observed during the 2012 and 2013 sampling events is
consistent with historical data from the Site. Analytical results for select COCs for the October
2012, May 2013, and October 2013 monitoring events are depicted in Figures 7, 8 and 9,
respectively. In general, on-site concentrations have decreased following source area remedial
activities. Despite the effectiveness of the remedial activities, two areas of groundwater
contamination located in the northwest and southeast corners of the Site continue to exceed
health-based criteria for one or more COCs.

DEE concentrations exceed Aesthetic Drinking Water Criteria, and 1,2-DCA and VC
concentrations are consistently above health-based criteria in monitoring well WMW-15, which
is located on the northeast corner of the Site. Concentrations of COCs in WMW-15 have shown
little variability since 2006. South of WMW-15, monitoring well E-60 has consistently showed
1,2-DCA levels at or below health-based criteria. Exceedances continued to occur in May 2013
(see Figure 8), but in October 2013, COC levels in wells in the northwest corner of the Site
decreased to below criterion values (see Figure 9). Future monitoring will help determine
whether this is a permanent downward trend.
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In the southeast corner of the Site, monitoring wells WMW-7A, WMW-7B, and WMW-16
indicate another area of COC concentrations that exceed health-based criteria. Since 2003,
concentrations of 1,2 DCA, 1,1,1-TCA, TCE, 1,1-DCE, and PCE have repeatedly exceeded
health-based in monitoring wells WMW-7A and WMW-7B. Similarly, concentrations of PCE,
TCE, and 1,1,1-TCA have been detected in monitoring well WMW-16 since 2006. Each of the
monitoring wells showed a decline in COC levels during operation of the ozone/sparge system;
however, concentrations generally rebounded to pre-remedial levels after the system was shut
down.

Measurable free product was not detected during the 2012-2013 monitoring in the area north of
the warehouse at the Site, which indicates that the soil excavation and removal action performed
by the MDEQ in 2007-2008 successfully addressed it.

Study Area

Analytical results from select COCs from the May and October 2013 monitoring events are
presented in Figures 10 and 11, respectively. Since 2003, downgradient of the Site, varying
concentrations of 1,2-DCA, 1,1,1-TCA, and DEE have been detected in monitoring wells RL-1,
RL-2, and RL-4. DEE concentrations have consistently exceeded Aesthetic Drinking Water
Criteria (10 pg/L) in each of the monitoring wells. 1,2-DCA and 1,1,1-TCA concentrations are
generally below health-based and aesthetic criteria in these monitoring wells with the exception
of monitoring well RL-1, which has shown steadily decreasing concentrations of 1,2-DCA above
health-based criteria.

Sentinel Monitoring Wells

Monitoring wells WMW-9 through WMW-12D (Figure 3), were installed to monitor the
migration of the contaminated groundwater plume(s) upgradient of the City of Niles WHPAs.
Since 2003, VOCs had not been detected in any groundwater samples collected from the sentinel
monitoring wells. DEE was detected in WMW-10D in June 2010; however, the concentration
did not exceed the Part 201 Aesthetic Drinking Water criterion. During the April and October
2012 sampling events, DEE was again detected in WMW-10D and WMW-10S above Part 201
Aesthetic Criteria. The remaining sentinel wells (WMW-9, WMW-11S, WMW-11D, WMW-
12S, and WMW-12D) did not show any Site-related COCs during the 2012 and 2013
groundwater monitoring events.

The DEE analytical results in monitoring wells WMW-10D and WMW-10S indicate that the
Site-related DEE continues to migrate, but concentrations at this time would only present
aesthetic issues, as all concentrations are below its maximum contaminant level (MCL) under the
federal Safe Drinking Water Act.

MNA Assessment

The four rounds of groundwater sampling during 2012 and 2013 also included the measurement
of MNA parameters, which are listed above in the O&M Section. The VOC results were also
reviewed for the presence of COC daughter products, such as TCE, DCE, 1,2-DCA, VC, and
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chloroethane. This assessment provides a line of evidence needed to demonstrate that natural
attenuation is occurring.

One round of MNA parameter samples were collected from 17 monitoring wells in May 2003 as
part of the analysis of remediation options for the on-site source area. Very low levels of
chloroethane and VC had been sporadically detected during previous monitoring events,
indicating that MNA may be occurring at the Site. Dissolved oxygen (DO) measurements and
MNA parameters identified anaerobic conditions north of the warehouse. In order to evaluate the
occurrence of natural biodegradation at the Site, three source area wells, along with ten
upgradient, downgradient, and side gradient wells were assessed using EPA’s 1988 preliminary
screening for anaerobic biodegradation for both the May and October 2012 and 2013 sampling
events. The results are presented in Table 9.

Preliminary screening of VOC and geochemical analyses provided limited to inadequate
evidence that conditions are suitable for biodegradation of COCs in the groundwater. Further,
conditions that promote the reductive dechlorination of PCE and TCE may not be appropriate for
the degradation of DEE. Specifically, studies related to the biodegradation of methyl tert butyl
ether (MTBE), a similar ether-bonded compound to DEE, have indicated that these compounds
often persist in the environment, possibly because few microorganisms appear to be able to
utilize ether-containing compounds as growth substrates. As a result, it is possible that the DEE
in the groundwater would be better suited for aerobic co-metabolic degradation. In addition, the
apparent migration of DEE towards the WHPA indicates that the plume is unstable, and is
expanding beyond the previously delineated boundary.

Preliminary assessment of the upgradient, downgradient, and side gradient monitoring wells
indicate that subsurface conditions within and outside of the contaminated groundwater plume
are not inherently supportive of anaerobic biodegradation. Although concentrations vary between
monitoring wells and sampling events, the geochemical indicators and water quality parameters
are not within the ideal ranges for reductive dechlorination.

The following is a summary of the preliminary screening results for select geochemical
indicators and their relationship to the likelihood of reductive dechlorination occurring at the
Site:

* ORP and DO are measured routinely at all of the groundwater monitoring locations. Of the 49
monitoring wells that are sampled semi-annually, 22 of the wells had favorable conditions for
ORP during one or more of the sampling events. Only five monitoring wells, located on the Site
and at the leading edge of the plume, had DO concentrations conducive to the reductive pathway.
Conversely, 15 monitoring wells of varying depth had DO concentrations that were greater than
5 mg/L. DO readings above 5 mg/L indicate the reductive pathway is not tolerated, but COCs
may be readily oxidized.

* TOC levels for the aquifer were well below the ideal concentration (20 mg/L) to support the
reductive pathway. The highest concentration of TOC detected during either sampling event was
5.9 mg/L. The lack of carbon (electron donors) in upgradient and side gradient wells suggests
that naturally occurring carbon levels are low. Available carbon within the contaminated
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groundwater plume is also low. The lack of carbon in the aquifer is not supportive of reductive
dechlorination.

* During reductive dechlorination, the chlorinated hydrocarbon is used as an electron acceptor,
not as a source of carbon, and a chlorine atom is removed and replaced with a hydrogen atom. As
a result, native geochemical compounds such as oxygen and nitrate become competitors in
electron transfer processes that generate energy for microorganisms. Reductive dechlorination
will not occur in the presence of oxygen, nitrate, or readily reducible iron. Twenty of the
monitoring wells contained nitrate concentrations that were either not detected, or below 1 mg/L,
suggesting that approximately half of the monitoring wells contain nitrate at concentrations that
would compete in the electron transfer process. In addition, DO measurements from 44 of the
monitoring wells exceeded 0.5 mg/L, indicating that oxygen concentrations are high enough in
the groundwater to hinder the reductive dechlorination process.

Based on the preceding summary, the contaminant plume behavior is generally characterized as
Type 3 behavior. Type 3 plume behavior dominates in areas having inadequate concentrations of
carbon, and concentrations of DO that are greater than 1 mg/L. Under these aerobic conditions,
reductive dechlorination will not occur. The most significant natural attenuation mechanisms for
PCE, TCE, and DCE will be advection, dispersion, and sorption. Type 3 behavior also occurs in
groundwater that does not contain microbes capable of biodegradation of chlorinated solvents.

In addition to characterizing the plume based on preliminary screening results, other findings
should be considered for evaluating MNA at this Site. Detections of DEE in sentinel wells
WMW-10S and WMW-10D have increased since 2010 and currently exceed aesthetic criteria.
These detections also indicate that the plume is unstable and may be infringing on the city’s
WHPA. Monitoring will continue in order to confirm or refute these observations. Further, the
presence of contaminants in sentinel wells suggests that more active remediation may be needed.

Source removal and treatment at the Site have likely helped to reduce the contaminant mass, and,
in fact, ozone/air sparge treatment was discontinued in 2007. The monitoring of contaminant
trends indicate that concentrations have rebounded in several of the monitoring wells (WMW-
7A, WMW-7B, and WMW-16).

The continued screening of MNA at the Site has shown that only limited evidence exists
supporting the occurrence of biodegradation at the Site. Although contaminant concentrations
appear to have decreased over time, the rate of attenuation may not be sufficient for addressing
groundwater contamination at the Site. Further, the increased COC concentrations in the sentinel
wells indicate that the DEE plume is not stable. As a result of these data, and as specified in the
2004 ROD Amendment, a contingency plan for mitigating these circumstances should be
developed as discussed further in Section V.

Vapor Intrusion
MDEQ also conducted a Vapor Intrusion (VI) Screening Assessment to evaluate whether

potential VI risks exist at the Site, and whether a VI investigation to further evaluate such risks is
necessary.
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Historical soil, soil gas, and groundwater data were evaluated against current VI screening levels
to assess whether residual soil, soil gas, or groundwater contamination pose a potential VI risk.
RI and pilot test data from 2003 were used as a worst-case comparison to pre-remedial
concentrations. More recent groundwater sampling data were assessed to determine post-
remediation changes in groundwater VOC concentrations.

Site Property

Evaluation of the 2006, 2007, and 2012 groundwater analytical results identified two areas on the
Site that may require further VI investigation:

* Excavation and off-site disposal of soil contamination north of the storage building mitigated
the presence of NAPL and reduced dissolved phase groundwater contamination, reducing the
potential for VI risks/complete pathways in this area; however, elevated concentrations of 1,2-
DCA and VC persist in groundwater near monitoring wells WMW-15 and WMW 14R, north of
the storage building. Measured depths to groundwater in WMW-14R and WMW-15 were 23.30
bgs and 24.69 bgs, respectively in October 2012.

* The ozone/air sparge system that operated from 2003 to 2007 reduced dissolved phase source
area concentrations in central and southeastern portions of the Site, consequently reducing the
potential for VI risks/complete pathways. However, elevated TCE concentrations persist in the
groundwater of monitoring wells WMW-7B and WMW-16 in the southeast corner of the Site.
Measured depths to groundwater in WMW-7B and WMW-16 were 17.69 bgs and 17.37 bgs,
respectively in October 2012.

The implementation of remedial actions and ICs has minimized risks from the VI pathway on the
Site. The review of historical and recent analytical data confirms that VI is not a widespread
concern at the Site, however, the persistence of TCE and 1,2-DCA in the southeast and northwest
corners of the Site did warrant additional VI investigation, including soil gas sampling in late
October 2014 to confirm that risks associated with the VI pathway are acceptable.

Study Area

Evaluation of the 2006, 2007, and 2012 groundwater analytical results for the Study Area
downgradient of the Site did not identify areas warranting further VI investigation. No MDEQ
Vapor Intrusion Groundwater Screening Levels (VIGSLs)® were exceeded in the 2012 samples.
TCE and 1,2-DCA concentrations previously exceeded VIGSLs at two wells (86-2A and RL-8D)
in the residential area downgradient of the Site; however, 2012 concentrations were below
VIGSLs. In addition, the increased depth to impacted groundwater beneath the nearby residential
neighborhood compared to the Site area reduces the potential for VI from VOCs emanating from
groundwater. Figure 12 presents a cross-section developed from 2012 groundwater monitoring
data. The contaminant levels and relative plume depths for on-site and off-site monitoring wells
are depicted.

3 VIGSLs are established in the MDEQ Guidance Document for the Vapor Intrusion Pathway dated
May 2013 for those VOCs considered to be COCs.
24



Hydrogeologic conditions and routine monitoring of the groundwater at the Site also indicate
that the potential for VI in the residential area southwest of the Site property is minimal. As
demonstrated by the 2003 VAS results for the Study Area downgradient of the Site, off-site
groundwater impacts are relatively deep (approximately 50 feet bgs or greater) and shallow
groundwater was not impacted. The groundwater VOC plume has migrated deeper within the
aquifer as it has migrated westward. In addition, there are no strong upward hydraulic gradients
that would facilitate the upward migration ot the plume to shallower depths. =

Site Inspection

The FYR site inspection was conducted on November 13, 2014. Intermittent lake-effect snow
obscured some of the features at the Site. EPA’s RPM, Sheila Sullivan, MDEQ Project Manager,
Matthew Williams, and MDEQ Geologist, Jason Hendey were present. In addition, WESTON
Project Manager, Daniel Liebau, was available via telephone. The purpose of the inspection was
to assess the protectiveness of the remedy, including the condition of the Site itself, the
surrounding land, and the ICs. During the inspection, the representatives discussed Site and
community issues. The completed inspection checklist and photo documentation are provided as
Attachment 8.

MDEQ and EPA began the inspection by viewing some of the oft-site downgradient wells at the
Jerry Tyler Memorial Airport. Eight MDEQ monitoring wells (WMW86-7, WMW-9, WMW-
10S and 10D, WMW-118S and 11-D) are located on the airport property and serve as sentinel
wells, defining the leading edge of the downgradient DEE plume. The more recently installed
wells, WMW-10S and WMW-10D, are flush-mounted but were easily visible. The recent VAS
boring locations RLB-2 and RLB-3 were also located. The older airport wells, such as MW 86-7
and WMW-9, are above-ground, and were found to be in good condition and secure. Also
viewed was monitoring well cluster WMW-12S and WMW-12D.

The agencies also drove through the neighborhoods that have been affected by the off-site
groundwater contamination. These areas include Lilac, Blanchard, Bame and Almaugus Streets,
as well as the Hickory Hills subdivision, which is comprised of 42 properties bounded by
Carberry Road and Marshlyn Drive on the east and west, and Kristine and Janellen Drives on
north and south. Janellen Drive runs along the northern flank of the DEE plume. All residences
affected or potentially affected by the plume are being tracked and monitored, as ownership of
some properties has changed. Most residences were served by private wells and have since been
connected to the Niles municipal water supply, as necessary. The residential wells are relatively
shallow, extending to a depth of 40-50 feet bgs. The contaminant plume is at a depth of about
150 feet bgs.

The RPM walked the Site property and evaluated Site conditions. Numerous monitoring wells
and one soil vapor extraction well were identified beneath the snow cover. All wells are flush-
mounted and appeared to be in good condition. The remaining structures include a large cement
block warehouse, also referred to as the Storage Building, with corrugated steel doors located
toward the western property line. The warehouse footprint is approximately 14,875 square-feet
and now houses boats and RVs for off-season storage. Two small light blue buildings, which
housed the groundwater pump and treat apparatus also are located toward the center of the
property. A large cement platform that formerly supported the air-stripping tower has been
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demolished. Several flush-mounted monitoring wells are located throughout the Site, particularly
along the southeastern corner and southern property line where TCE and TCA contamination
was found at levels exceeding MCLs.

MDEQ indicated its plan to install eight additional monitoring wells onsite - three in the far
northwest corner where 1,2-DCA and DEE contamination is present; one in the northeast corner
where no wells are currently located; three in the southeast corner; and one in the southwest
corner. There are no on-site contaminants from past and present activities that would be
hazardous to trespassers. No signs of vandalism or tampering were evident. The cyclone fence
was in good condition, except for two holes in the northwest area of the Site, which the owner is
aware of and plans to repair. Signs are posted on the perimeter fencing identifying the property
as a Superfund site. The two gates located respectively on the north and south perimeters of the
Site are securely locked.

Interviews

Ms. Sullivan conducted several interviews during the November 13, 2014 inspection of the Site.
The purpose of the interviews was to document any perceived problems or successes with the
remedy that has been implemented to date. Interviews are summarized below and complete
interviews are included in Appendix B.

While on site, Ms. Sullivan spoke with MDEQ representatives Matthew Williams and Jason
Hendey about the status of municipal connections for residences downgradient of the Site, the
plume migration, the protectiveness of the remedy, and future site investigation work. MDEQ
indicated that the contaminant slug that initially traveled off-site prior to and during the earlier
period of remediation, escaping the pump and treat system, is not showing strong signs of
stabilization under MNA. The plume has moved westward beyond two sets of sentry wells, and
MDEQ is currently planning a third line of wells based on the recent VAS borings. The plume is
also traveling between two of the city’s WHPAS to the north and south. The plume is closely
tracked and monitored semiannually to ensure that concentrations do not exceed MCLs. Levels
of 1,2-DCA along Lilac Avenue are decreasing and are being managed. Mr. Williams indicated
that the potential for future groundwater contaminants to move off-site is being addressed. Of the
few calls received by MDEQ from residents, they chiefly involve iron/rust issues. No other
aesthetic complaints concerning taste and odor have occurred.

Following the inspection, Ms. Sullivan met with Jeff Dunlap, Utilities Manager for the City of
Niles, Johnny Hall, Operator-in-Charge of the Niles Water Department, and Gregg Watson,
Service Center Superintendent. The meeting was held at the Niles Water Filtration Plant located
at 1815% Eagle Street in Niles. Ms. Sullivan discussed the remedial progress at the Site and the
downgradient DEE and DCA plumes. The city has seven production wells. Three of the wells are
located in the WHPAS flanking the plume. Well #3 (Parker Well) is to the south, and Airport #1
and Airport #2 are to the north. Airport #2 is a new well commissioned earlier in 2014. Each of
the wells pump close to one million gallons per day (MGD) for a combined withdrawal rate of
about 2.8 MGD, which feeds into the iron filtration plant. The treatment includes aeration,
detention and pressure filtration. The other four wells feed into the distribution system.
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years of MNA, the plume contaminant levels appear to be declining, but the plume has not
reached a steady state and is expanding beyond the previously delineated boundary, which is the
current line of sentinel wells. The leading edge of the downgradient DEE plume shows
increasing DEE concentrations. Preliminary assessment of the upgradient, downgradient, and
side gradient monitoring wells indicate that subsurface conditions within and outside of the
contaminated groundwater plume do not inherently support anaerobic biodegradation.

System Operations/O&M

As discussed, there has been no active on-site remediation since decommissioning of the
ozone/air sparge system in 2007. O&M costs for MNA have increased over the past five years
due to increased monitoring frequency and additional investigations to better characterize the
plume and to determine the placement of new sentinel wells. In addition, MDEQ has undertaken
VI screening, soil gas sampling and the assessment of VI risk. The 2004 ROD Amendment
provides for contingency measures should the remedy not prove to be protective. Such measures
may include implementing active remediation systems, which would raise the costs initially, but
would presumably shorten the remediation and O&M timeframe.

Implementation of Institutional Controls and Other Measures

Several layers of ICs have been implemented both on-site and off-site over the years, which have
proven to be effective and enforceable. In March 2012, a DRC was recorded involving the State
of Michigan and the current property owner that prevents on-site groundwater use by prohibiting
the installation of any wells for consumption of groundwater on the Site; prohibits residential use
of the Site; and prohibits excavation or other activities involving disturbance of soils on the Site
property as well as interference with remedy components, O&M activities, MNA and other
measures that ensure the effectiveness of the remedy.

MDEQ has required that DRCs be recorded for two residential land parcels located on Carberry
Road and Marshlyn Drive, which are connected to the municipal water supply for potable use,
but use groundwater from their private wells for agricultural and irrigation purposes. Proper
recording of the two DRCs with the Cass County Register of Deeds needs to be ensured. Long-
term stewardship procedures need to be developed and incorporated into an ICIAP or other
equivalent document.

The city’s WHPA ordinance (see Attachment 5) also restricts groundwater use, prevents the
drilling or alteration of new water supply wells in the off-site impacted areas, and prevents
interference with monitoring wells and other components of the remedial action. Informational
material such as MDEQ Fact Sheets, residential well monitoring results, and the city’s annual
water quality reports also inform the community of the existence of the off-site groundwater
contamination.

Access controls, including perimeter fencing, secured gates, and posted warning signs are in
place, maintained, and are effective in preventing exposure.
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The city is required to monitor its wells annually for required parameters under the federal Safe
Drinking Water Act, however, DEE is not one of the regulated parameters. No organic or Site-
related contaminants have been detected. Ms. Sullivan also explained the health-based and
aesthetic criteria for DEE—the high threshold for health effects as compared to the much lower
threshold for taste and odor problems to occur, and the fact that the city wells were not in any
imminent danger. The city was concerned that its Parker and Airport wells might be pulling the
plume into its WHPAs, given the fact that these wells are screened at depths similar to that of the
plume. The city indicated that the community is low-key and that it has received no Site-related
complaints about drinking water, but has received a few complaints concerning rusty water and
chlorine odor.

Mr. Hall clarified the city’s responsibilities regarding water purveyance, well installation and
local ordinances among the overlapping entities of the City of Niles, Howard Township and Cass
County. He stated that while the city supplies water within the city limits, since wells were not
allowed in those areas outside the city in Howard Township where the contamination had spread,
the city extended its water lines into Howard Township. The city maintains an open dialogue
with Howard Township and has a contract with the township for maintenance of water and sewer
lines and the lift stations. Presently, all new homes in the city must connect to the municipal
supply, and all existing homes that connect to the supply must properly abandon their wells. The
city also stated that it would like to receive more frequent updates on the status of the Site
cleanup.

Adam Christie of AVX Properties, LLC, the Site property owner, also met with Ms. Sullivan at
the filtration plant. Mr. Christie raised some issues regarding connecting to the city water and
sanitary sewer lines that run along Huntly Road. He also wanted some explanation about whether
he could remove the two extraction well housings located on his property as per the DRC. Mr.
Christie said that no Site-related issues have occurred, and that vandalism and trespassing are not
issues or concerns. We also discussed the fact that the MDEQ is performing a VI analysis for the
Site.

IV. TECHNICAL ASSESSMENT

Question A: Is the remedy functioning as intended by the decision documents?

No. The remedy is not functioning as intended, however, there are no current exposures to Site-
related compounds. The 2004 ROD Amendment specified that the agencies would reconsider the
remedy decision under a contingency plan that would be triggered after four or more rounds of
groundwater monitoring data confirmed that contaminant levels are not declining or the
contaminant plume increases significantly in areal or vertical extent. Although four years of
consecutive monitoring events will not be achieved until 2015, the four seasonal monitoring
events in 2012-2013 indicate the above conditions, i.e., the downgradient DEE plume is
spreading, and the DEE levels are increasing.

The ROD Amendment also anticipated that the MNA component of the remedy would
successfully decrease the contaminant levels in the off-site plume below applicable health based
criteria within a 20-year time period. Presently, the MNA studies indicate that after about 10
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Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAQOs) used at the time of the remedy selection still valid?

No. Since the 2009 FYR, the land parcels comprising the Site were transferred from the State of
Michigan to a private citizen who has set up a business that leases storage space on-site. The
property was re-zoned from low-density residential to light industrial use. The zoning change
would result in lower potential risk from exposures to on-site contaminants than residential use
would. Further, recently implemented ICs ensure that no exposure to contaminated groundwater
can occur via ingestion or dermal contact routes. However, VI has emerged as a potential
exposure pathway to consider with respect to future protectiveness and thus, is currently being
evaluated. There are no ecological concerns at the Site. No changes have occurred on-site that
have affected remedial components or the current effectiveness of the remedy. There are no
newly identified contaminant sources or unanticipated toxic byproducts that have not been
addressed.

There have been no changes in toxicity factors or other COC characteristics that could affect the
protectiveness of the remedy. Further, no revisions to cleanup criteria or other standards
identified in the ROD Amendment have occurred that could affect the protectiveness of the
remedy.

Changes in Risk Assessment Methods

The EPA’s VI guidance has been evolving over the past decade and certainly since the time of
the last FYR. These changes* do not affect the protectiveness of the remedy since VI has never
been assessed at the Site until now. Another recent change in risk assessment methodology
concerns the adaptation of the 2011 Exposure Factors Handbook to Superfund. Some of the
default values (i.e., body weight and exposure time), have changed, shifting the screening levels
to slightly less conservative values. These changes do not affect the validity of the remedy itself.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No. There is no additional information acquired through the FYR that calls into question the
protectiveness of the remedy.

Technical Assessment Summary

The remedy is not functioning as intended by the decision documents, namely the 2004 ROD
Amendment that modified the remedy from groundwater pump and treat to ozone/air sparging
and MNA. COCs persist within the contaminant plume downgradient of the Site and are
infringing on the city’s WHPAs. The continued migration of DEE towards the city wells is

4 Though EPA issued draft guidance for SVI in 2002, a 2009 report issued by the Office of Inspector General
discounted the draft guidance for various reasons, namely the use of the oral pathway to extrapolate inhalation
values. In 2010, Region 5 developed its own guidance, which recommended using only direct inhalation values as
opposed to oral extrapolation-based values. An external review draft of the new “Final” VI Guidance from EPA
headquarters was released in 2013, however this guidance has not been finalized.
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evidence that the contaminant plume has not stabilized and is traveling beyond the sentinel wells.
Further, there is limited to insufficient evidence that conditions are suitable for the
biodegradation of plume contaminants.

O&M costs have increased over the past five years due to increased monitoring frequency and
additional investigations to better characterize the plume and to determine the placement of new
sentinel wells. In addition, MDEQ has undertaken VI screening, soil gas sampling and the
assessment of VI risk. The ICs that are in place have been effectively preventing potential
exposures to on-site and off-site groundwater contaminants. However, proper recording of the
two off-site DRCs needs to be ensured. Long-term stewardship procedures need to be developed
and incorporated into an ICIAP or other equivalent document.

The exposure assumptions used at the time of the remedy selection have changed, however this
does not affect the protectiveness of the remedy. The property has been rezoned from residential
use to light industrial use, which requires less stringent exposure assumptions.

There have been no changes in toxicity factors or other COC characteristics that could affect the
protectiveness of the remedy. Further, no revisions to cleanup criteria or other standards

identified in the ROD Amendment have occurred that could affect the protectiveness of the
remedy.

No other unaddressed information has arisen that could potentially affect the protectiveness of
the remedy.

ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Table 5: Issues and Recommendations/Follow-up Actions

=20

Issues‘éhd Recoﬁlxliféij:(ilaﬁons Identified 1nthe Five-Year Review:

OU(s): OU1 and | Issue Category: Remedy Performance
Site wide.

Issue: There are limited lines of evidence that MNA is effective at the Site.
Contaminant attenuation is inadequate and the DEE plume is not stable.

Recommendation: MDEQ should develop a contingency plan for
mitigating the ineffectiveness of MNA at the Site. The plan should list the
factors that are triggering the need to act; outline a decision matrix to be
used to respond to the triggering circumstances; identify the technology(s)
that will be utilized; and include a schedule for undertaking contingency
measures.

Affect Current | Affect Future Party Oversight Milestone Date
Protectiveness | Protectiveness Responsible Party

No Yes State EPA 9/30/2015
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OU(s): OU1 and

Issue Category: Remedy Performance

SIEG wice, Issue: Additional groundwater monitoring wells are needed between the
western plume boundary and the Niles municipal well field.
Recommendation: MDEQ should install additional monitoring wells
between the western plume boundary and the Niles municipal well field to
evaluate the implications of DEE impacts on the municipal well field.

Affect Current | Affect Future Party Oversight Milestone Date

Protectiveness | Protectiveness Responsible Party
No Yes State EPA 9/30/2015

0U(s): OU1 and
Site wide.

Issue Category: Remedy Performance

Issue: Residences in the Site area that use irrigation wells or those with
wells at the leading edge of the groundwater contaminant plume have not
previously been investigated or sampled.

Recommendation: MDEQ should contact the residents whose wells have
not previously been investigated or sampled so that they may be sampled.
They should also be added to the Berrien County drinking water well
sampling program. Similarly, information distribution and coordination of
private well sampling for the properties within the plume that historically
refused connection to the municipal water supply should be continued.

Affect Current
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Milestone Date

Party

No

Yes State EPA 9/30/2015

0U(s): OU1 and

Issue Category: Institutional Controls

& Issue: Procedures should be developed and implemented to ensure that
required ICs are effective and properly maintained, monitored, and
enforced.

Recommendation: Develop an ICIAP or develop and incorporate
equivalent long-term stewardship procedures and protections into the Site
Operations and Maintenance Plan(s).
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